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provided with a fixed bed or beds of catalyst which receive upflow or 
downflow feed. In a typical commercial isomerization process, a hydrocarbon 
feed with a diluent of hydrogen or hydrogen recycled gas is charged to an 
isomerization reactor and contacted with the catalyst contained therein. The 
product is separated into a liquid fraction and vaporous effluent. The vaporous 
effluent, a gas rich in hydrogen, can then be used as hydrogen recycled gas in 

the isomerizatio n process/' . 

Response 

Please consider the following remarks. 

Claims 1-32 are currently pending in the application. 

The specification has been amended to correct an editorial oversight. 
Isomerization reactions are actually exothermic. 

The Examiner has rejected claims 1-32 under 35 USC 103(a) as being 
unpatentable over Lin et al (US 6,140,547) and Sherman (US 5,406,018). 

Lin et al discloses an isomerization process using a catalyst 
"comprising platinum and a support material such as alumina" and also using "an 
isomerization feed stream additive so as to alleviate or diminish the deactivation of 
such catalyst." (See Lin et al, col. 1, lines 62-67 and col. 2, lines 1-2). The additive 
comprises "at least one added metal halide compound" such as aluminum chloride. 
(See Lin et al, col. 2, lines 52-55). 

The Examiner has "acknowledged that the Lin et al reference is silent 
about the use of an 'organic' aluminum halide" (see Office Action, page 3, second 
paragraph). 
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Sherman discloses an isomerization process using a catalyst 
composition comprising "a metal halide type Lewis acid and a protic Bronsted acid." 
{See Sherman, col. 4, lines 65-67 and col. 5, lines 29-32). "The Lewis 
acid-hydrocarbon complex catalyst is the product of reaction of at least (a) a Lewis 
acid of the formula R m . 2 . z )MX2+ x wherein M is a Group 3a, 5a or 5b metal, X is a 
halide, R is a hydrocarbyl radical having 1 to 12 carbon atoms, "m" is an integer equal 
to the greatest oxidation state of M, and "z" is an integer of 0, 1 or m-2; (b) a 
hydrogen halide; and (c) an organic compound selected from (1) paraffins having 12 
or fewer carbon atoms (2) olefins having 12 or fewer carbon atoms, or (3) ethers 
having 6 or fewer total carbon atoms." The Lewis acid can be an aluminum trihalide 
or an alkylaluminum dihalide {see Sherman, col. 10, 7-17 and lines 21-22). 

The Examiner states "it would have been obvious however, to one 
having ordinary skill in the art at the time the invention was made to replace an 
inorganic aluminum halide additive with an organic one since Sherman teaches the 
substitutability thereof as Lewis acid source." {See Office Action, page 3, fourth 
paragraph.) 

Applicants submit there is no motivation to combine the Lin et al and 
Sherman references. Sherman discloses a catalyst containing a Lewis acid and a 
Bronsted acid. Sherman states, "The Bronsted acid is an integral part of the discrete 
catalyst species. .." {See Sherman, col. 12, lines 8-9). Therefore, the Bronsted acid is 
an essential part of the catalyst. In Lin et al, the catalyst comprises platinum and a 
support material. The two catalysts are completely different. The metal halide in Lin 
et al is actually an additive . Additionally, Lin et al mentions that "the amount of 
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water in the isomerization feed stream is either essentially zero or is not to exceed 1 
ppm H 2 0. . {See Lin et al, col. 5, lines 52-52). The amount of water present in the 
isomerization feed stream needs to be essentially zero because, when a 
chlorine-containing catalyst such as platinum on chlorided alumina is used, water can 
react with the catalyst to form HC1, which can corrode the reactor. Lin et al does 
mention that hydrogen chloride can be present {see col. 6, lines 17-49), but its 
presence is not desirable since it can corrode the reactor. 

Since a Bronsted acid such as HC1 is not a desirable part of the reaction 
in Lin et al the catalysts used in the two patents are completely different and there is 
no motivation to combine Lin et al with Sherman, apart from improper hindsight. The 
Sherman patent does not disclose or suggest that £norganic metal halidc^would be a 
viable substitute for the inorganic metal halide additive in the Lin et al patent. 
Therefore, the Examiner is respectfully requested to reconsider and withdraw the 35 
USC 103(a) rejection. 

Due to the arguments above, claims 1-32 are believed to be in 
condition for allowance. Therefore, early allowance of claims 1-32 is respectfully 
requested. 
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Respectfully submitted, 

RICHMOND, HITCHCOCK, 
FISH & DOLLAR 
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Marked-Up Version to Show Amendments 
"In a conventional isomerization process, a reactor vessel 
constitutes the heart of the isomerization unit. The reactor is generally 
provided with a fixed bed or beds of catalyst which receive upflow or 
downflow feed. The r e actor is provid e d with a h e at e r becau se the reactions 
which tak e plac e therein are predominantly e ndothermic. In a typical 
commercial isomerization process, a hydrocarbon feed with a diluent of 
hydrogen or hydrogen recycled gas is charged to an isomerization reactor and 
contacted with the catalyst contained therein. The product is separated into a 
liquid fraction and vaporous effluent. The vaporous effluent, a gas rich in 
hydrogen, can then be used as hydrogen recycled gas in the isomerization 
process." 



